Purpose. To compare the analgesic effect of preoperative ropivacaine with or without tramadol for femoral nerve block in total knee arthroplasty (TKA). Methods. 14 men and 46 women aged 59 to 80 years who were American Society of Anesthesiologists (ASA) grade I or II and were scheduled for TKA were randomised to receive preoperative femoral nerve block with 20 ml of 0.375% ropivacaine plus tramadol 0 mg (n=15), 50 mg (n=15), or 100 mg (n=15), or no preoperative femoral nerve block (control) [n=15]. Femoral nerve block was performed by a single anaesthesiologist before the standardised combined spinal epidural anaesthesia. Postoperatively, patientcontrolled analgesia was given. The visual analogue score (VAS) for pain at rest and on movement was recorded at 8, 12, 24, 48, and 72 hours. Passive knee range of motion (ROM) was measured at 24, 48, and 72 hours. Results. The 4 groups were comparable in terms of age, gender, weight, ASA grade, and operating time. Compared with patients who received no femoral nerve block or ropivacaine alone, those who received femoral nerve block with 20 ml of 0.375% ropivacaine plus tramadol 50 mg or 100 mg recorded a lower VAS for pain at rest and on movement at 8 to 72 hours, longer sensory and motor block time, and lower demand, delivery, and total amount of patientcontrolled analgesia. The passive knee ROM at 24 to 72 hours was greater in patients with femoral nerve block than in those without. Conclusion. Preoperative femoral nerve block with 20 ml of 0.375% ropivacaine and 100 mg tramadol resulted in the best analgesic effect.
to postoperative infection, deep vein thrombosis, and pulmonary embolism, 6 as well as fluid and electrolyte imbalance, short-term anxiety and compromised quality of life, prolonged hospitalisation and recovery, and increased costs and disability. 7 Epidural and intravenous analgesia, periarticular injection, and femoral nerve block are common postoperative analgesia techniques. 8 Among these, continuous femoral nerve block may enable optimal pain control at minimum risk. 9 Singleinjection femoral nerve block is easier and less costly although its effect is less prolonged. Combined use of ropivacaine or bupivacaine with tramadol can prolong the analgesic effect. 10 We hypothesised that preoperative ropivacaine combined with tramadol for femoral nerve block would prolong the analgesic effect. This study compared the analgesic effect of preoperative ropivacaine with or without tramadol for femoral nerve block in TKA.
Materials and Methods
This study was approved by the ethics committee of our hospital. Informed written consent was obtained from each patient. Between January 2012 and October 2013, 14 men and 46 women aged 59 to 80 years who were American Society of Anesthesiologists (ASA) grade I or II and were scheduled for unilateral TKA were randomised to receive preoperative femoral nerve block with 20 ml of 0.375% ropivacaine plus tramadol 0 mg (n=15), 50 mg (n=15), or 100 mg (n=15), or no preoperative femoral nerve block (control) [n=15]. Patients who had received analgesic medication 24 hours earlier or had drug or alcohol abuse, impaired kidney or liver function were excluded.
Femoral nerve blocks were performed by a single anaesthesiologist prior to standardised combined spinal epidural anaesthesia (8 to 10 mg of 0.5% bupivacaine was injected within 40 seconds without barbotage). 11 The initial injection site was 1-1.5 cm lateral to the femoral artery pulsation just below the inguinal crease. After sterile preparation and draping, the femoral nerve was located by eliciting quadriceps contractions (as evidenced by either visible or palpable cephalad movement of the patellar area of the knee at 0.5 mA current output) with the peripheral nerve stimulator setting at 2 Hz and pulse width of 0.1 ms. Femoral nerve block was injected after aspiration test showed no blood.
Postoperatively, intravenous patient-controlled analgesia (fentanyl 0.5 mg, flurbiprofen axetil 150 mg, and ondansetron 8 mg diluted with saline to 100 ml, background infusion 2 ml/h, bolus 2 ml, and lockout time 10 minutes) was provided for 50 hours.
The visual analogue score (VAS) for pain at rest and on movement was recorded at 8, 12, 24, 48, and 72 hours. Sensory blockade was tested with the pinprick test in the territory of distribution of the femoral nerve. The sensory block time was defined as the time interval from no sensation until partial sensation to pressure. The motor block time was defined as the time interval during which leg raising was not possible. Passive knee range of motion (ROM) at 24, 48, and 72 hours was measured.
The proportion of males and females as well as ASA grade in the 4 groups was compared using the Chi-squared test. Continuous variables of the 4 groups were compared using the one-way analysis of variance followed by the Student-Newman-Keuls test. A p value of <0.05 was considered statistically significant.
results
The 4 groups were comparable in terms of age, gender, weight, ASA grade, and operating time. Compared with patients who received no femoral nerve block or ropivacaine alone, those who received femoral nerve block with 20 ml of 0.375% ropivacaine plus tramadol 50 mg or 100 mg recorded a lower VAS for pain at rest and on movement at 8 to 72 hours, longer sensory and motor block time, and lower demand, delivery, and total amount of patient-controlled analgesia (Table) . The passive knee ROM at 24 to 72 hours was greater in patients with femoral nerve block than in those without (Table) .
discussion
Femoral nerve block can be performed at the end of general anaesthesia in the recovery room. 12 Preoperative femoral nerve block before induction of combined spinal epidural anaesthesia is preventive analgesia. It aims to minimise sensitisation induced by noxious stimuli arising throughout the perioperative period. 13 It is not time-constrained and involves the use of analgesics perioperatively. Postoperative pain can result in chronic pain and long-term negative outcome. 14, 15 Preventive analgesia with lidocaine given periop¬eratively decreases postoperative pain and overall morphine consumption within 72 hours of surgery. 16 Peripheral sensitisation appears to be suppressed; chronic pain rather than acute pain is reduced. 16 Tramadol is a central analgesic with a dual mechanism of effect that causes activation of the opioid and non-opioid systems to inhibit pain. The non-opioid effect is mediated through α2 agonistic and serotonergic activities, and the opioid effect through μ-receptors with local anaesthetic action on peripheral nerves. Tramadol is effective in antagonising glutamate N-methylD-aspartic acid receptors in the pathophysiology of chronic pain. [17] [18] [19] Combined use of anaesthetic with tramadol has been reported to achieve a longer duration of sensory and motor block. [20] [21] [22] Tramadol increases the duration and quality of postoperative analgesia in a dose-dependent fashion when combined with mepivacaine 1.5% for brachial plexus block. 20 The incidence of adverse events increases with larger doses, but the use of up to 200 mg tramadol remains acceptable. 20 The admixture of 100 mg of tramadol with mepivacaine 1% for brachial plexus block substantially prolongs the blockade without side effects. 21 The use of 200 mg tramadol with lidocaine for axillary block is associated with a slow onset of the block. 22 A high dose of tramadol is associated with a delayed onset of anaesthesia; this may be due to the * Data are presented as mean±SD or no. of patients † p<0.05 compared with the control group ‡ p<0.05 compared with the group with femoral nerve block with 20 ml of 0.375% ropivacaine plus 0 mg tramadol Nonetheless, tramadol has also been reported to be an ineffective adjunct to local anaesthetic for brachial plexus nerve block. [23] [24] [25] Addition of 1.5 mg/kg tramadol to 40 ml prilocaine 1.5%, 23 or addition of 100 mg tramadol to 7.5 mg/ml of ropivacaine, 24 or addition of 100 mg tramadol to a combination of levobupivacaine and lidocaine 25 did not significantly prolong the duration of motor and sensory block and analgesia. This may be due to differences in the operating time, dose and concentration of local anaesthetic, dose of tramadol, and polymorphisms in drug-metabolising enzyme or transporters. [20] [21] [22] [23] [24] [25] [26] Pain intensity after minor hand procedures is usually mild; the accuracy of pain evaluation may be impaired. [20] [21] [22] [23] [24] The use of a long-acting local anaesthetic (levobupivacaine) at a very high dose and volume per se provides a long duration of analgesia; this masks any potential benefit from tramadol. A very low dose of tramadol may result in a lack of efficacy. 23, 24 Systemic tramadol efficacy may be affected by polymorphisms in drug-metabolising enzyme or transporters. 25, 26 There were limitations to our study. The sample size was small; only fixed-dose ropivacaine was used; and patients were not sub-analysed according to age or weight. Additional analgesic effect was only observed with 50 mg and 100 mg doses of tramadol.
conclusion
Preoperative femoral nerve block with 20 ml of 0.375% ropivacaine and 100 mg tramadol resulted in the best analgesic effect.
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